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Measurement of the middle class has recently come to the center of policy debate in middle-income countries as they search for the potential engines of growth and good governance. This debate assumes, first, that there is a meaningful definition of class, and second, that thresholds that define relatively homogeneous groups in terms of pre-determined sociological characteristics can be found empirically. This paper aims at proposing a view of the middle class based on vulnerability to poverty. Following this approach the paper exploits panel data to determine the amount of comparable income-associated with a low probability of falling into poverty-which could define the lower bound of the middle class. The paper looks at absolute thresholds, challenging the view This paper is a product of the Poverty, Equity and Gender Unit, Latin America and the Caribbean Region. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at lflopezcalva@worldbank.org. that people above the poverty line are actually part of the middle class. The estimated lower threshold is used in cross-section surveys to quantify the size and the evolution of middle classes in Chile, Mexico, and Peru over the past two decades. The first relevant feature relates to the fact that the proposed thresholds lie around the 60th percentile of the distribution. The evidence also shows that the middle class has increased significantly in all three countries, suggesting that a higher number of households face lower probabilities of falling into poverty than they did in the 1990s. There is an important group of people, however, which cannot be defined as middle class from this perspective, but are not eligible for poverty programs according to traditional definitions of poverty.
Introduction
The concept of social class and specifically middle class, has been widely discussed in sociology and other social sciences, but mostly ignored in modern economics. In practice, the middle class has been defined in terms of income, consumption patterns, occupational status, or even by using self-identification. Regardless of which definition is used, the measurement of middle class is dependent on a particular period and place and it is determined by several factors, such as history, culture and the development stage of a society. Analysis of the middle class emerges as a central issue given the strong influence this social group has on society, politics and the economy. Much literature (Easterly 2001) suggests that the middle class helps to produce economic benefits and foster economic development, through its emphasis on human capital investment, consumption and savings, which, in turn, incentivizes a virtuous circle contributing to further expansion of this social group. Other authors (Birdsall 2010) suggest that the middle class constitutes the backbone of democracy ensuring social and political stability by fostering social cohesion and mitigating tensions between the poor and the rich. As political scientists suggest, a strong and stable middle class is usually accompanied by a more -stable democracy‖.
Over the past decade several countries in Latin America have accomplished important reductions in poverty and inequality and as a result policymakers are now confronting new challenges, and seek to understand problems they face from a political economy perspective. The simultaneous emergence of improved data quality and availability has sparked a surge in literature addressing measurement and dynamics of the middle class. However, most writing on the subject lacks clarity on the definition of what it means to be middle class. In the sociological literature there is a long tradition of class dynamics analysis based mainly on occupational structure following Goldthorpe's categories (Goldthrope 1987) . However, in the economic literature, the analysis has focused mainly on relative definitions, addressing a stratum of the income distribution rather than an analysis of class. Existing relative definitions compare different middle classes from place to place because income distributions differ across countries. An absolute approach becomes more advantageous because it identifies middle class as those households with income or consumption in a specific and comparable range. For instance, Banerjee and Duflo (2008) (B&D from here onwards) and Ravallion (2010) have suggested the use of absolute income thresholds to define lower, middle, and upper classes. However, while these absolute measures enable comparison across countries their definitions have resulted in descriptive statistics of income groups because the thresholds are defined arbitrarily.
The response to the question of why we care about the measurement, the analysis and the empirical contrast of different definitions of the middle class can found somewhere else (Birdsall et al. 2011; Hertova et al. 2011; Cruces et al. 2010) . In line with Amartya Sen's (1983) statement: -poverty is absolute in the realm of capabilities but relative in the realm of income‖, we propose a framework in which middle class is absolute in terms of the functionings that define it but relative in terms of the means through which those functionings can be achieved. In this paper we argue that vulnerability to poverty is the absolute functioning that defines the middle class. We set the lower threshold of the middle class at an absolute level: a 10 percent probability of falling into poverty. Using a regression-based approach we exploit panel data to determine the amount of comparable income associated with that probability level -using income as the relative measure of vulnerability to poverty. Based on our findings from applying this methodology to three countries, we set an absolute lower bound for the middle class of 10 dollars PPP. This creates an absolute lower threshold that can be used to measure the middle class across countries over time. We, then, apply the 10-dollar PPP absolute lower threshold to cross-sectional surveys (household data from 1992 through 2008-09) to measure the size of the middle class in Chile, Mexico and Peru and analyze its evolution over the last two decades. Lastly we contrast this new absolute definition with existing absolute definitions of the middle class presented by B&D and Ravallion.
Evidence from the application of the vulnerable-to-poverty approach shows that both the proportion of middle class households and the income share appropriated by this group have significantly increased in all three countries during the period under study -in-tandem with economic growth in these countries as we should expect. We also find that the proposed lower threshold of middle class is at or above the median of the income distribution in the countries analyzed. We show that alternative absolute definitions (B&D and Ravallion) lump people who are still vulnerable to poverty into their definition of middle class, which has resulted in counter-intuitive trends in the size of the middle class -the middle class expands during economic downturns and shrinks in times of growth-a problem the vulnerability-to-poverty measure corrects.
In summary, the vulnerable-to-poverty approach defines the middle class in absolute terms as those households with income or consumption in a specific and comparable range, and it makes two important contributions to the measurement of the middle class. First, methodologically, it ensures that no lower class or poor households are being identified as middle class. Second, conceptually, it establishes a well-defined conceptual framework for the analysis of the middle class over time.
This paper is structured as follows. Section 2 provides a brief literature review on the relationship between vulnerability and middle class. Section 3 presents an overview of existing measures of middle class and their shortcomings. Section 4 describes the data used in this paper. Section 5 describes the empirical strategy to estimate an absolute-standard for middle class analysis. Section 6 presents the results and contrasts it with other existing absolute definitions. Finally, section 7 concludes.
Linking the notion of vulnerability to the definition of middle class
The concepts of class and middle class have been widely discussed in sociology and other social sciences, but mostly ignored in modern economics. The conceptual roots of class can be found in the work by Carl Marx and Max Weber. The Marxian approach defined class in terms of common structural positions within the organization of production, where class stratification is based on the concept of exploitation and property relations (Wright, 1979) . The Weberian view, on the other hand, conceived class as individuals with common economic -life chances‖ which determine their opportunities for income in the market, and identified the middle class as those owning skills and education. This approach has triggered an important interest in analyzing the link between class and economic vulnerability. In a recent study, Goldthorpe and McKnight (2004) show that class positions affect the risk and opportunities individuals face. Their analysis focuses on three classes of workers and their contracts (nonskilled workers with simple contracts, professional workers and managers with comprehensive and stable contracts, and intermediate workers with -mixed‖ forms of contracts), as well as on three dimensions: economic security, economic stability and economic prospects. The main results from the empirical work show that, in terms of economic security, the type of the contracts held by non-skilled workers has a direct impact on the high risks of unemployment and job loss these workers face, relative to other classes. In this sense the -commodifying‖ of labor and associated higher probability of unemployment and less security in terms of health and pensions, makes class a central element of economic vulnerability.
On the issue of vulnerability, there is vast literature discussing and measuring the concept. In economics this is mainly done from the perspective of poverty traps (Ligon and Schechter 2004; Hoddinott and Quisumbing 2003) and poverty dynamics (Dercon 2006 (Dercon , 2001 Elbers and Gunning 2003) . In Dercon's work, the author develops a framework for analyzing poverty and its links with vulnerability focusing on households and distinguishing three levels: assets, incomes generated from these assets, and capabilities. The main argument is that transitions from one level to the next (i.e. the transformation of assets into incomes and in turn their transformation into well-being) involve different risks (environmental and health factors, market-and public-related risks), for which both household strategies and public and private actions try to cope.
The relevance in analyzing vulnerability is related to the growing interest in including the concept into the design and implementation of social development strategies. Under the normative assumption that vulnerability causes insecurity and a reduction of welfare, it should be a central component of public actions to ensure a minimum level of protection. In an empirical work using panel data for rural India, Gaiha and Imai (2008) employ a decomposition of both ex ante and ex post measures of vulnerability to aggregate and idiosyncratic risks. An important result is that small farmers are vulnerable to idiosyncratic risks, which cause them to reduce their levels of consumption. Furthermore, vulnerability must be viewed as a broadening area for public intervention (that goes beyond static poverty status) given the presence of inter-temporal risks such as changes in income levels and sources, climate-related events, and conflicts, particularly important as markets for credit and insurance are incomplete and imperfect.
While there is widespread consensus on the inclusion of vulnerability as a component of development policies, the question remains on how to measure it and how to quantify its impacts on welfare.
3 Recently, Cafiero and Vakis (2006) have suggested an approach based on an -augmented‖ poverty line, which in addition to including a bundle of consumption goods and services it also incorporates a basic -basket of insurance‖ against -unacceptable risks‖. The main argument is that by embedding risk in the measurement of poverty, such a measure becomes a wider concept of vulnerability that captures the welfare consequences of exposure to risk, not only that of having been subject to shocks.
Longitudinal data for Chile, Mexico and Peru -described in detail in section 4-allow us to observe the incidence of events that could potentially affect welfare. In Mexico, table 1 shows the incidence of several shocks between 2002 and 2005: death or illness of a household member; economic shock defined as business bankruptcy or unemployment; and loss of dwelling, crops and livestock due to climate-related events. While a higher incidence of loss of crops and livestock is evident for poorest households (1st quintile) -probably due to these activities are mostly rural and where poor population could be more exposed to shocks-an important result is that the occurrence of deaths (8.8 percent), health shocks for which the individual was hospitalized (12 percent), economic shocks (6.6 percent) and, in general, any kind of shock (25 percent), is a somewhat stable through the income distribution suggesting thus that the entire population is prone to negative shocks. In the cases of Chile and Peru the data shows only the occurrence of health shocks, so that a cross-country comparison is only possible for those shocks requiring hospitalization. While the occurrence of health shocks is stable for all five quintiles in Mexico, in Chile and Peru it shows a growing pattern through the income distribution. Although this pattern suggests a higher use of hospitalization for upper quintiles according to the capacity to pay, these results evidence a generalized exposure to risks in all three countries (see table 2 ).
Given that insurance markets are actually imperfect or inexistent, households insure against risks through less efficient strategies (e.g. investing resources in activities with low returns, but which assure a minimum level of consumption), making the efficient cost of insuring against risk both variable and problematic to realistically define. We argue that it is possible to find the income level associated with a set of assets and socioeconomic characteristics that would allow the households to be less vulnerable to fall into poverty due to idiosyncratic and asymmetric shocks, and interpret it as an -augmented‖ poverty line in the spirit of Cafiero and Vakis. From that perspective, and based on the notion discussed in Goldthorpe and McKnight, we explore the link between income and vulnerability to poverty to define the lower threshold of 
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Dwelling, crops and livestock middle class for three Latin American countries. The conceptual basis follows the vulnerability to poverty approach, by which, the middle class is defined the level of income that allows individuals to protect themselves from falling into poverty over time. 
Percentage of households
Source: Author's calculations based on data from CASEN, MxFLS and ENAHO panel databases. /a The differences in the incidence for Chile and Mexico with respect to Peru is probably due, among other factors, to the way the surveys collects the information (first three columns). In Chile and Mexico the surveys in 2006 and 2005, respectively, asks for the occurrence of health shocks during the previous 5 years for which household members required hospitalization. The 5-year period probably underestimates the incidence as individuals are more likely to forget the occurrence of shocks. In Peru, however, the surveys in 2002, 2003, 2004, 2005 and 2006 ask for the occurrence of these shocks during the last 12 months, making it more likely to capture all the events.
Measurement of the middle class
Existing income or consumption thresholds used to measure and analyze trends for the middle class have been defined using ad-hoc criteria. Milanovic and Yitzhaki (2002) have defined the middle class as those individuals living with a per capita income on $12-50 a day at 2005 PPP (roughly the mean per capita incomes of Brazil and Italy, respectively), while Kharas and Gertz (2010) have used a range of $10 and $100 daily expenditure per person, obtained after adjusting survey distributions to national accounts. These thresholds were defined by excluding those individuals who would be considered rich in Portugal and poor in Luxembourg (the poorest and richest among the industrialized countries, respectively).
Moving to a developing world perspective, Birdsall (2010) defined the middle class to include those with income between $10 day and at or below the 95th percentile of the income distribution. She argues that $10 a day is a high income compared to the global absolute poverty line of $1.25 a day and, although it is still low by OECD standards, it is close to setting a standard for a minimum income threshold for -economic security‖. In an influential work, B&D have defined middle class as those living with a per capita expenditure on $2-10 a day at PPP, while Ravallion proposed thresholds ranging between $2 a day (the median poverty line in 70 developing countries), and $13 a day (the poverty line in the United States). Both Ravallion and B&D's measures have triggered an important debate on internationally comparable measurement of the middle class. The use of these ad-hoc criteria, when analyzing trends of the middle class over time, produces outcomes that don't align with our general conceptual definition of the middle class. Applying the thresholds defined by Ravallion and B&D to Chile, Mexico and Peru we observe that the middle class has decreased over the whole period of time analyzed in this paper. Conversely, the middle class has increased in times of economic downturn moving in parallel with poverty levels. 
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Source: Author's calculations based on data from CASEN, ENIGH and ENAHO cross-sectional databases.
As figures 1 and 2 show, the size of the middle class increased in Mexico during the tequila crisis of 1995 because the incidence of poverty also increased from 23.2 percent in 1994 to 38 percent in 1996. In Peru, the economy suffered a triple blow during 1998-99 with President Fujimori's political collapse, the financial turmoil in BRIC's countries, and a serious damage caused by El Niño phenomenon. As a result, the incidence of poverty increased from 21.8 percent in 1998 to 25.1 percent in 1999 and to 28.1 percent in 2000; surprisingly the middle class also increased. In the following years, in spite of Peru's economic performance being among the best in Latin America since 2002, the unemployment rates were still high and poverty slightly increased after a slow drop in 2001; again, the size of the middle class increased. Overall, these figures suggest that the evolution of the absolute middle class has followed the same pattern than the official poverty incidence (see figure 3), which is both counter intuitive and contradictory to the definition of middle class presented here. As we argue, the lack of a conceptual framework to support a definition of thresholds results in descriptive statistics rather than meaningful analysis. 
Source: Author's calculations based on data from ENAHO cross-sectional databases. /a The left axis draws the size of the middle class according to B&D and Ravallion, while the incidence of poverty is drawn in the right axis.
Atkinson and Brandolini (2011) have a consistent view in the sense that they suggest that income distribution and income measures alone can no longer represent accurate definitions of the middle class. They argue for the inclusion of wealth holdings and position in the labor market into income definitions of class. The latter has been the longest tradition in sociological work.
The data
The vulnerability-to-poverty approach to defining the middle class is constructed in three stages. The first stage identifies actual characteristics that are associated with movement in or out of poverty. Then, the second and third stages construct probabilities of falling into poverty, and an income level associated to those, respectively. Based on such models, the methodology results in an estimate of the value of the lower income threshold, in PPP terms. In these stages we exploit longitudinal data for Chile ( -2006 ( ), Mexico (2002 ( -2005 , and Peru (2002 Peru ( -2006 .
In the case of Chile, we use the panel version of the Socioeconomic Characterization Survey (CASEN Panel) carried out by the Ministry of Planning (MIDEPLAN). The first wave was undertaken in 1996 using a random sub-sample of 5,210 households from the cross-sectional CASEN covering four regions of the country, which represent 60 percent of the national Then, the definition of the middle class with the vulnerability-to-poverty approach is applied to obtain the lower PPP income threshold to cross-sectional data in order to analyze the evolution of the middle class over a longer period of time. For Chile (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) , the data is taken from the cross-sectional CASEN, carried out every two years since 1985 by MIDEPLAN. This data source is a nationally and regionally representative household survey used to measure the incidence of poverty and the level of inequality in the country. For Mexico (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) , we use the National Household Consumption and Expenditure Survey (ENIGH), undertaken by the Institute of Statistics and Geography (INEGI). The ENIGH is a nationally representative survey, covering urban and rural areas, and it contains detailed information on income and different categories of expenditures. This survey is available for 1984 and 1989, and for every two years since 1992. Finally, in the case of Peru (1997 Peru ( -2009 we use data from the cross-sectional ENAHO, collected on a quarterly basis by INEI since 1997. The fourth wave of the survey is nationally representative, and it is used for poverty measurement as it collects information on income and expenditure. All three surveys collect information of dwelling characteristics, and indicators related to age, sex, employment, and education of the household members.
A vulnerability approach to middle class analysis
We propose an empirical framework to define the middle class in terms of households' vulnerability to poverty following a regression-based approach to estimate an income lower threshold associated to a low probability of falling into poverty, which will be used for cross-country comparisons. 4 Methodologically, we proceed in three stages. First, we construct poverty transition matrices from panel data using the official moderate poverty lines in Chile, Mexico and Peru, which range between $4 and $5 a day at 2005 PPP.
5 These matrices shows a cross-classification of poverty status in the initial time point in the rows, and the poverty status in the final time point in the columns (see table 3 ), so that the proportional distributions across rows provide an assessment of the transition to poverty and the extent of poverty stability. This analysis allows us to classify households into four categories: 1) a household is classified as never poor if it has never fallen under the poverty line in the two periods of each panel; 2) conversely, it is classified as always poor if it has been poor in both waves of the panel; 3) households are also classified as out of poverty if they were poor in the initial time period, but exit out of poverty in the final period; 4) finally, households that were non-poor in the initial period but fell into poverty in the final year are classified as entering poverty.
The idea behind calculating the actual transitions is that rather than looking at actual income we interpret it as a summary metric that gauges the level of household's asset ownership, and construct measures of permanent income by regressing income on assets and several socioeconomic characteristics. We argue that households' ability to cope with shocks is as much dependent on their actual income, than on wealth and their ability to cope with risks. Therefore, while because of data constraints the middle class threshold must ultimately be expressed in terms of income, looking at transitions using permanent income appears to be more appropriate. 4 A variation of the proposed methodology using cross-sectional data can be found in Hertova et al. (2011) . 5 It refers to moderate poverty lines (pobre no indigente in the cases of Chile and Peru, and pobreza de capacidades in the case of Mexico). All the estimations are strongly consistent if we use the international poverty line of $4 a day instead of the official ones. 
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In a second stage, we move to a logistic model in order to analyze the correlates of the probability of falling into poverty over the analyzed period. The estimated probability of being poor in the next period for a household is given by:
( 1) where is the dependent variable taking the value of 1 if households are identified as always poor in both periods or entering poverty in the final period (accounting for 14, 26.2, and 39.2 percent of the sample in Chile, Mexico and Peru, respectively) and 0 otherwise; is a vector of model parameters, and is a vector of observable characteristics including demographic indicators, labor market resources, and shocks affecting the household. For the initial time point, the demographic characteristics include rural residence, as well as age, sex and marital status of the household head. The last variable identifies if the head is married, cohabiting, or single, including for this category if she/he is widowed, separated or never married.
For market resources we include the head's education level as a proxy for human capital. In Chile and Peru, we use an ordinal variable with seven categories: no formal education; incomplete and complete primary education; incomplete and complete secondary education; and incomplete and complete tertiary education. In Mexico, we distinguish six categories: no formal education; incomplete and complete primary education; complete lower-secondary; complete upper-secondary; and some year of tertiary education or more. In addition, we include the occupational status of the head in the model. In Chile, we use a collapsed six-class version of the EGP class classification (Erikson et al. 1979 ): professional and managers, clerical workers, self-employed, skilled manual workers, non-skilled manual workers, and agricultural workers. In Mexico, we use two additional categories: workers engaged in commerce and sales, and army and police officers. The classification used in Peru considers those workers in agriculture, energy, manufacturing, construction, commerce, communications, and clerical activities. The model also accounts for changes in the number of household members engaged in paid employment within the period considered, as well as in the household size.
Finally, a self-reported indicator for economic shocks affecting households is included. In Chile and Peru we include the incidence of health shocks requiring hospitalization during the period under study, while in Mexico the variable we use includes death, illness or accident of any household member, the economic failure of a household member (unemployment and bankruptcy of familiar business), and the loss of housing, business, crop and livestock due to climate-related events.
In the third stage, we calculate the average of the independent variables for an array of estimated probabilities of falling into poverty. Then, we use the same independent variables in equation (1) to estimate an income equation expressed as: (2) where is the household per capita income in logarithmic scale at the initial time point. The resulting coefficients from equation (2) and the average of the independent variables are used to solve the income equation, and therefore to obtain the amount of income associated to each probability.
The resulting incomes look quite similar for all three countries; non-poor individuals with a ten percent probability of falling into poverty have income levels at $8.5 a day in Chile, $9.7 in Mexico, and $9.6 a day in Peru, all of them measured using the 2005 PPP (see figure 4). These figures result from the complete specifications of the models shown in annex (table  A4) ; however, they are robust to different specifications (see table 4). As the middle class, ideally, should consist of those households facing a very low risk of falling into poverty over time, we define the income associated to that probability as the lower threshold that depicts the lower bound of the middle class.
7 While there is a strong association between income and vulnerability, it remains nevertheless difficult to anchor a threshold solely to vulnerability, since the curves do not suggest structural behavioral changes. In the case of the upper threshold we define it as $50 in PPP terms, being it an income amount that lies in the upper tail of the income distribution of all three countries. 6 Estimated as the average of the independent variables for an estimated probability range between 0.09 and 0.11. Tables A1-A3 in the annex show the coefficients and standard errors from equations (1) and (2) for Chile, Mexico, and Peru, respectively, while Figure A1 shows the correlation between the estimated probabilities from equation (1) and the fitted values from equation (2). 7 In order to not classify as middle class a number of lower class households if any of these incomes is used, we establish for strict comparability purposes a more demanding criterion of $10 a day. Of course, nothing comes without a trade-off. The use of the proposed threshold of $10 implies, conversely, that a number of middle class households in each country will be considered as lower class. For instance, if middle class in Mexico includes those households with per capita income at or above $9.7 a day, hence a 1.3 percent of these households will be lower class under the criterion of $10 (in Chile 8.2 percent of households are between $8.5 and $10, while in Peru 1.3 percent are between $9.6 and $10). However, we consider more reasonable to include a lower proportion of middle class households as part of the lower class, instead of the opposite situation. The definition of the upper threshold is not the focus of this paper and it is less relevant than the lower threshold because of three main factors. First, because moving the upper threshold up (down) the income distribution includes (excludes) a small percentage of individuals. As shown by Birdsall et al. (2011) , varying the upper threshold from $50 to $100 a day would move the percentile of the LAC's elite from the top 2.2 percent to the top 0.5 percent. In contrast, moving the lower threshold would move dramatically the percentage of excluded/included population. Second, an income threshold above $50 would also limit the representativeness of the upper class in some countries. Finally, and related to the second factor, an upper threshold of $50 seems reasonable as it has been evidenced that household surveys do not collect realistic information of the richest population of a country (Alvaredo and Piketty, 2010) , so that it is likely that a number of households in the surveys' top percentiles would be considered, actually, as part of the middle class. Overall, we propose that the middle class is thus defined as those households living with a per capita income on $10-50 a day at 2005 PPP. In order to observe how the socioeconomic characteristics of the middle class compare relative to other groups, we estimate a two-group mean-comparison t-test to observe if there is a significant difference between the characteristics of the middle class and those of the lower class. For that purpose, we first divide the lower class in two groups: i) lower lower-class, or poor class, defined as those households with per capita income below the official poverty lines as measured in each country, and ii) upper lower-class, or vulnerable class, defined as those households with per capita income between the poverty line and $10 a day. Second, we compare each of these groups with the middle class households living on $10-50 a day. In an attempt to define a standard profile of the middle class in all three countries, table A5 in the annex shows that the middle class is characterized as having higher levels of schooling, especially tertiary education; living in primarily urban areas, and its heads perform clerical or professional activities.
Differences between the middle class and other groups are large and statistically significant. The three variables that show the largest differences among the group means are percentage rate of households with dirt floors, the head of the household occupation is a farmer and rural residence are (see table 5 ). In each case the poor classes have the highest prevalence rates
Model Specification
Chile Mexico Peru Complete specification (see annex) 8.5 $ 9.7 $ 9.6 $ Excluding shocks 8.5 $ 9.9 $ 9.5 $ Excluding shocks and variables measuring changes 8.8 $ 11.1 $ 11.0 $ Excluding variables measuring changes 8.6 $ 10.9 $ 10.9 $ Excluding locational effects, shocks and changes 9.6 $ 11.3 $ 11.3 $ Excluding locational effects, marital status, shocks and changes 9.0 $ 11.4 $ 11.3 $ Only education, sex, age and occupational status of heads 9.8 $ 11.5 $ 11.8 $ Only education, sex, and age of heads 9.6 $ 12.0 $ 11.7 $ followed by the vulnerable classes and lastly by the middle classes. The considerable and statistically different differences between the vulnerable class and the middle class emphasize the importance of making the distinction of vulnerable households from the middle class. 
The size of the middle class over the last two decades
Applying our absolute definition to cross-sectional surveys, the results show that the percentage of middle class households has increased significantly from 28.3 to 52.8 percent in Chile, from 24.9 to 42 percent in Mexico, and from 23 to 39.4 percent in Peru over the analyzed period (see figure 5) . It is important to notice that the growth of the middle class has been sustained in Chile over the complete time span, while in Mexico and Peru this occurred only after the economic downturns of 1994/95 in Mexico, and the downturns of 1998/99 and 2001 in Peru. 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Chile Mexico
Peru
The middle class has not only increased in size, but it has also increased the income share appropriated by this group. In Chile, this share increased 13.1 percentage points from 42.6 percent in 1992 to 55.9 percent in 2009; in Mexico it increased 7.8 percentage points from 45.2 to 52.9 percent over 1992-2008, and in Peru it expanded by 13.1 points from 42.7 to 55.7 percent over 1997-2009. These results become clear when looking at the income distribution. Figure 6 shows that the bulge in the middle increased over the analyzed period making the bell taller and confirming the increase of the middle class, partly due to improvements in income distribution (motivated by an expansion and enhancement of social policies) and a reasonable economic performance, which is evident by the movement of the bell to the right. Source: Author's calculations based on data from CASEN, ENIGH and ENAHO cross-sectional databases. /a The gray line is a lower threshold of $2 a day proposed by B&D and Ravallion; while the yellow lines are the thresholds proposed in this paper.
Overall, the evidence found suggests a higher number of middle class households facing a low probability of falling into poverty in the late-2000s than in the 1990s, which is undoubtedly very important in light of the reasons outlined in a large literature arguing that size and composition of the middle class is critical for strengthening and stabilizing the democratic system and its institutions, for a better economy's performance, and for social cohesion. Moreover, while our definition follows a vulnerability-to-poverty approach and empirically establishes a new lower threshold for middle class identification, other existing definitions have tried to answer the question of what income level to choose for middle class measurement, as discussed above. We contrast these definitions with our proposed range and found that the middle class has increased in Chile, Mexico and Peru during the period under study, contrary to the results presented from the application of the Ravallion and B&D methods (shown previously: see figures 1-2). The divergences are rather evident: the absolute lower threshold defined by Ravallion and B&D ($2 a day) is a very low standard for middle class comparisons across the upper-middle income countries analyzed in this paper. Actually, the official poverty lines in all three countries are more than twice the $2 threshold, suggesting thus the inclusion of poor households as part of the middle class (see Kernel distributions in annex; figure A2 ). The latter implies that the decrease in the size of the middle class, according to B&D and Ravallion definitions, was motivated by the fact that a proportion of households climb out of poverty during the analyzed period: in Chile from 32.9 to 15.1 percent over 1992-2009; in Mexico from 23.1 to 20.1 percent over 1992 and in Peru from 21.6 to 19.6 percent over 1997-2009 . The vulnerability-to-poverty measure of middle class proposed in this paper corrects these trends.
Concluding remarks
This paper proposes an empirical methodology to analyze the middle class based on the notion of vulnerability to poverty. Following a regression-based approach this paper exploits panel data to estimate the amount of comparable income -$10 dollars a day, associated with a low (0.10) probability of falling into poverty-which depicts the beginning of the middle class (lower threshold). In the case of the upper threshold it is established at $50 dollars a day. By doing so, this paper proposes an absolute-standard definition of the middle class as those households living with a per capita income of $10-50 a day at 2005 PPP. These thresholds are then used in cross-sectional surveys to measure the size of the middle class in Chile over 1992 -2009 , in Mexico over 1992 , and in Peru over 1997 -2009 Following this definition, this paper overcomes the two main shortcomings that emerge when comparing middle classes across countries using existing measures. First, relative measures face the problem of different income or consumption distributions from one country to another, and thus they compare different middle classes. Second, the use of very low absolute thresholds in upper-middle income countries, such as Chile, Mexico and Peru, includes a high proportion of poor households within the middle class definition. This sheds light on the descriptive analysis that emerges from the use of monetary thresholds without a conceptual framework. Overall, this paper makes two important contributions to the measurement of the middle class. First, methodologically, it ensures that no lower class or poor households are being identified as middle class. Second, conceptually, it establishes a welldefined conceptual framework for the analysis of the middle class over time. The evidence suggests a higher number of middle class households facing a low probability of falling into poverty in the late-2000s than in the 1990s, which is undoubtedly very important in light of the reasons outlined in a large literature arguing that size and composition of the middle class is critical for strengthening and stabilizing the democratic system and its institutions, for better economic performance, and for social cohesion. 
